In the presence of CO and ferricyanide, L-alanine, glycine, and L-sefine but not L-glutamate, L-leucine, pyruvate, lactate, or acetate were actively transported into the membrane vesicles. L-Alanine was accumulated up to 300-fold in the vesicles. These maximum uptake levels were reached after approximately 10 min at 25°C and after less than 2 min at 50°C (Fig. 1) . The calculated chemical gradient for alanine (-159 mV) was slightly higher than the measured driving force (Ap = -127 mV) ( Table 1) . This was probably due to underestimation of both the At and the ApH values caused by rapid efflux of TPP+ from the membrane vesicles during the AtP measurements (17) and an incomplete conversion of the ApH into the A'T upon addition of nigericin. The uptake of L-alanine was inhibited 10% by nigericin, 80% by valinomycin, and totally by CCCP. These results indicate that both ApH and At' are driving forces for L-alanine uptake. In the absence of electron donor or electron acceptor, L-alanine did not accumulate inside the vesicles; it merely equilibrated over the membrane.
Results presented here give evidence that energy is generated by membrane-associated electron transport in the obligate anaerobe C. thermoautotrophicum. This energy, in the form of a Ap, can drive the synthesis of ATP (8) shown here, the uptake of amino acids, as exemplified with L-alanine. The measured values of the Ap in the membrane vesicles (Table 1) are similar to those reported for whole cells of glucose-grown C. thermoaceticum (2) . They are high enough to explain growth of acetogens on carbon monoxide and may also explain the unusually high growth yields for acetogens on sugars. Ap generation by oxidation of CO has been reported previously for whole cells of the acetogen Acetobacterium woodii (3) .
The electron flow and proton pumping, as we understand it, are shown schematically in Fig. 2 (7), and inside-out membrane vesicles will be required to study the electron flow to methylenetetrahydrofolate. Several aspects of electron transport in C. thermoautotrophicum remain obscure, among them the role of the high-potential side chain of the electron flow via menaquinone to cytochrome b556 (and possibly to rubredoxin), the mechanism of NADPH generation with a possible involvement of a membraneassociated ferredoxin (5) , and the transfer of electrons from the pyrroloquinoline quinone-dependent methanol dehydro- 
